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摘  要
         
         
睑板腺功能障碍是引起蒸发过强型干眼症的主要原因。在我国，睑板腺功能障碍的
发病率较高。本文针对睑板腺功能障碍治疗中最重要的步骤——热敷和睑板腺按摩
，进行机电一体化研究，在已初步完成睑板腺按摩仪机械结构的基础上，进行睑板
腺按摩仪控制系统研究，完成了相应控制电路板以及软件方案的设计，并进行了睑
板腺按摩仪控制手柄外形设计。
该睑板腺按摩仪，通过按键进行控制，通过显示屏进行显示，同时具有非常人性的
按键功能播报以及按摩环境参数播报功能，方便用户能够快速掌握按摩仪的使用。
睑板腺按摩仪控制系统包含以下模块：按键模块、主控MCU、电源模块、电机驱动
模块、温度控制模块、压力控制模块、显示屏驱动模块、语音控制模块。采用
C8051 F960单片机，通过加入OSAL操作系统，实现各个功能模块的协调运动。
按键模块用于用户控制系统运转；电源模块为整个系统进行供电；电机控制模块带
动按摩滚轮对睑板腺进行滚压按摩，同时，用户可以通过按键改变按摩速度；温度
控制模块实现恒温热敷功能，利用K型热电偶进行温度检测，CPU对当前温度与设定
温度比较，通过控制碳纤维加热片导通达到温度维持。压力控制模块实现眼睛与按
摩滚轮之间气囊层内部压力的恒定，充气泵充气，放气阀放气，压力传感器测压
，通过三者共同作用，实现压力恒定，同时用户可通过按键改变设定的气压；显示
屏模块显示辅助治疗仪气囊内部压力以及左右眼睑板腺周围温度；语音模块实现按
键功能播报和按摩环境参数播报。
在各模块设计完成之后，进行了调试，通过实验，各控制模块能够很好地运转。
在按摩仪控制系统设计完成之后，为方便用户使用，设计了与之对应的按摩仪控制
手柄。
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Abstract
         
         
Meibomian gland dysfunction is the main reason that cause evaporative dry eye,it
has a higher incidence in China.Meibomian gland fomentation and massage is
the most important steps for Meibomian gland dysfunction treatment. For this
point, we conducted a electromechanical integration research. On the base of the
completion of the massage structure, we study the control system of meibomian
gland massager. We have completed the corresponding control circuit design and
software solutions, and designed the shape of the control handle of the
meibomian gland massage.
Operated by the key, the screen displaying, the control system of the meibomian
gland massage has the functions, which are massage speed adjustment and
maintaining, the temperature and the pressure maintaining, and voice broadcast.
The control system of meibomian gland massage includes the following modules:
key module, the master MCU, power module, motor driving module, temperature
module, pressure module, display module, voice module.
The key module controlls the operation of control system of the massage device;
The power module supplys the power for the entire system; The motor module
comprises four motors (two groups), and drives two groups of massage rollers
and massage module massaging; the temperature module includes a
temperature sensor, carbon fiber heating sheet, and maintains a constant
temperature; the pressure module includes a pressure sensor, a pneumatic pump
and the valve, can change the the value of pressure and hold; the display module
displays the work-related parameters; The voice module broadcast the key
functions and massage related parameters.
Using C8051F960 microcontroller, by adding OSAL, we creatively achieve that a
single CPU make all modules operate as planned. And solve the problem that a
plurality of micro-stepper motors require multiple CPUs to control through a
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method of software algorithm and task scheduling, reduce the cost of the control
system, and increase the stability and reliability of the system.
After the design of each module completed, we made a series of debuggings.we
can see that each module operate well by experiment.
After the completion of the control system, we designed the corresponding control
handle of massage device so as that it is used friendly.
         
Keywords: meibomian gland dysfunctionC8051F960OSAL
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